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Title Tem perature Sensing in Centrifugal " Evaporators 
Field of invention 

This invention concerns centrifugal evaporators and in particular methods and apparatus by 
which the temperature within an evaporation chamber can be sensed. 

Background to the invention 

When drying pharmaceutical compounds by evaporation, such as centrifugal evaporators, 
it can be important that the material being evaporated is not subjected to temperatures that 
could damage one or more of the sample components making up the mixture. However, in 
order to achieve rapid evaporation heat has to be supplied to the sample material during 
evaporation to balance the heat lost due to the evaporation (the latent heat) of the solvent. 
In order to achieve these two, possibly conflicting, requirements, it is necessary to 
accurately monitor the temperature of the sample material, for example to ensure that 
certain maximum temperatures are not exceeded. 

UK Patent Specification 2334688 describes the use of temperature sensing probes placed in 
or adjacent to samples in a chamber with means for transferring the temperature data from 
a sensor on the rotor to a system controller remote from the rotor typically external of the 
chamber: . ...UK . Patent Application 0105345.3 describes me use of a non-contact 
temperamre'sensm'g -'device jfo "sense the temperature of a disc rotor, in which sample 
containers are fixed, in position. 

Problems, arise when '.employing a non-contact sensing device in a chamber in which the 
sample containers move"(typically swing upwardly and outwardly) as a rotor gathers speed 
to generate centrifugal forces on the sample material in the containers. Figure 1 shows an 
example of this type of rotor. 



In general, non-contact temperature sensing devices have a wide field of view. Even so, a 
single temperature sensing device will only 'see' the swing during part of each rotation of 
the rotor. Heat transfer between rotor and swing is usually pborT so "that if for example 
heat is supplied by an infra-red (IR) lamp, when the IR lamp is on, the rotor will tend to 
become heated to a significantly higher temperature than the or each swing, and the sample 
material in containers such as test tubes therein. Therefore if the sensor is also responsive 
to the rotor temperature (as is usually the case) and this will cause the temperature 
information from the sensor to suggest a higher sample temperature than will actually exist 
in the sample material. 

Non-contact temperature sensing devices often employ a viewing window (lens), which 
tends to be susceptible to contamination during evaporation, thus interfering with the 
temperature monitoring function. 

It is an object of the present invention to provide an improved system for non-contact 
temperature measurement in a centrifugal evaporator. 

Summary of the invention 

The invention allows a non-contact sensing temperature device to be employed in a 
centrifugal evaporator where sample containers are carried by a rotor and are mounted so 
as to swing-up as the rotor speed increases, and according to one aspect of the invention, 
the temperature sensing device comprises an infra-red pyrometer having a narrow field of 
view and being mounted in the evaporating chamber such that the swing at least partly 
occupies the pyrometer field of view during part of each rotation of the rotor, while the 
rotor itself does not (or substantially does not) enter the pyrometer field of view during 
rotor rotation. 




Typically the angle of the field of view is such that the diameter of the field of view is 
always l/lO* its distance from the pyrometer (where the latter can be considered to be a 
point source/detector). 

Preferably the position of the pyrometer within the chamber is chosen so that the 
pyrometer field of view is never intersected by the rotor. 

Typically a vertical plane passing along the centre of the field of view is arranged to make 
an acute angle to another vertical plane drawn in a radial direction between the sensor and 
the centre of rotation of the rotor. The acute angle is chosen to maximise Hie duration that 
the swinging container(s) (swing) is/are within the field of view. Figure 4a and 4b show 
the start point and exit point for oppositely mounted swinging containers (swings) as they 
enter and exit the field of view. 

Typically the acute angle is in the range 10 to 80 degrees. 

Preferably the direction of rotation of the rotor is chosen so that any debris thrown from 
the rotor during evaporation will not impact on the sensor of the pyrometer. 

The temperature of the chamber is preferably measured at a location close to the area 
where the IR pyrometer is viewing the inner surface of the chamber. Data relating to this 
temperature can be used in a simple equation to correct the raw temperature data from the 
pyrometer. 

IR pyrometers are affected by changes in their ambient conditions, and therefore 
preferably the temperature of the body of the IR pyrometer is measured to provide data to 
allow temperature compensation to be applied to the raw temperature data from the 
pyrometer. 



In the drawings: 



Figure 1 illustrates a swing type rotor as incorporated in a centrifugal evaporator chamber; 
Figure 2 illustrates a preferred arrangement embodying the invention, incorporating an 
Infra-red pyrometer detector; 

Figure 3 fflustrates a preferred field of view for the Infra-red pyrometer of Figure 2; 

Figure 4 shows the swing just entering the field of view; and 

Figure 5 shows the swing just exiting from the field of view of the pyrometer. 
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